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During the 1980s ambitious plans weic¢ aid out for the beginning of a new era in Earth
studies. Presidential Initiatives in the 1990's created the U.S. Global Change Research
Program, including as its largest compoenent, Mission to Flanet Earth (MTPE) led by the
National Aeronautics and Space Adinini st aion (}lz\l.tASA)' Mission to Planet Earth efforts
are aimed at improving our understandin £ of the Earth as a system, and our ability to assess
and predict the environmental, soc ial and economic impacts of natural and human-
influenced a‘orocesses. The overall goalis 1 establish the scientific basis for national and
internationa policymaking in respon s¢ 1) changes in the Earth System.

The MTPE is primarily focused onobtaining global observations from spaceborne
instruments and modeling the Earih as an in tegrated and coupled system of aimosphere,
continents and oceans. MTPE willsupport focused and exploratory studies of the
physical, chemical and biological processes that 1B fluence the. Earth system. Improvements
over current capabilitiesin the range, detavl, znd frequency of observations are aso needed
to develop and test integrated, conceptual and predicuve models of the Earth System.

NASA has defined the following th ¢c 1 ajor tasks for saccess In MTPE: Improve
observations, responsibly manage alt asscic 3ted dataand information, and support research
and analysis. The first task is the development of an integrated observational system from
spacecraft, aircraft, and on the Earth's surface.  Second ISto build a comprehensive data
and information system to make data U sef ul and readil y available. Third iSsto support and
train scientists to analyze the data ¢ oll:cied to build models of the Earth system, and to
provide interpretations that will improy ¢ our woderstanding and predictive capabilities.

Theinitia phase of the MTPE is well underway, with these three tasks integrated within a
series of flight missions. The sccond phase begins in 1998 with the coordination of these
tasks within the Earth Observing Syster (EOS) Program. A major focus of the
MTPE/EOS program is to understan the energy and radiaton budget of Earth.

Absorption of solar irradiance by the 1 ar th's atmosphere, oceans and surface IS the ultimate
energy source for the Earth systemn.  }:or this reason it is important that Earth system
scientists develop an understanding of /e temporal and spectral variability of solar
irradiance and how it is physicall y relau d to parameters which describe the system.
Measurements of solar variability are espo:ially imﬂortant during the sametime framein
which intensive observations are being made Of those system clernents which affect the
absorption of solar irradiance. The most fundamental of the Earth system observations is
the Earth’s radiation budget.  “fop Of the atmosphere” yefiected solar and emitted
irmadiances are inferred from broadband (.3 to S.0 pm and 5.0 to 50+ pm) scanning
radiometer measurements made ft i cas th arbiting satellites. Estimates of these quantities
have been made from the earlicst sate ites ard are a Significant component of E/EOS.

Elements of the Earth system with variable charactenstics and which most significantly
affect the absorption of solar u1adiance inc hJde clouds, aerosols, water vapor, and surface
reflectance. Over the past decade, satellite and surface based instruments have provided
estimates of these €lements based onremiote sensing analyses of the reflected solar and
emitted radiances. Many of these ninole sensing approaches assume accurate knowledge
of the spectral distribution of the solariviad i ante.




